The effect of different doses of polyadenylic and polyuridylic acids (poly A:U) was studied in control rats and in rats exposed to hypoxia. In the control rats, administration of different doses of poly A:U did not change the thickness of the epiphyseal plate or increase the incorporation of 3H-phenylalanine as judged using radioautography. Rats exposed to hypoxia showed a significant doserelated reduction in the thickness of the epiphyseal plate and 3H-phenylalanine incorporation.
systems3-7 as well as in interferon production. 8 These developments represent a scientific breakthrough of a kind inasmuch as one of the major problems in the chemical treatment of many disorders (namely, cancer chemotherapy, immunosuppressive treatments after transplantation, and so forth) is the elimination of side effects potent drugs have on normal cells and organs that are vital to the full recovery of the patient.
The purpose of this investigation was to study the possible enhancement effects of polyribonucleotides on labeled amino acid incorporation into the connective tissue cells in normal and hypoxic rats under the conditions that have been shown to stimulate antibody synthesis by lymphocytes9-"1 and amylase synthesis by parotid cells. '2 Results of our study show that, contrary to our expectations, the administration of different doses of polyadenylic and polyuridylic acids (poly A:U), which normally produced enhancement effects in other systems, fail to stimulate the incorporation of 3H-phenylalanine into connective tissue cells of the epiphvseal plate in the control rats, and that poly A:IJ actually produced a suppressive effect on the amino acid incorporation into the same cells in hypoxic rats. These suppressive effects are dose dependent. Discussion and Conclusions In recent years, poly A:U has been shown to enhance the production of different types of proteins, including interferon, antibodies 3,4 [6] [7] [8] [9] [10] [11] and secretory proteins of the digestive glands.12 Although stimulatory effects on protein synthesis in normal or control rats have been found to be variable, a clear-cut enhancement of protein synthesis has always been observed in cells of digestive glands that had been stressed by a variety of experimental conditions, including the administration of antimetabolites13 and exposure to hypoxia. 12 Because relatively little is known about the mechanism by which poly A:U stimulates cellular functions, the consistent enhancement of secretory protein synthesis in experimentally stressed organs is of great interest to us, and presents a unique future challenge in terms of the possible development of a means to stimulate protein synthesis in a predictable manner.
Results of this study are the only known data in which a generalized, suppressive effect of poly A:U on protein synthesis in several cell populations that have been stressed was observed. That such a suppressive effect was proportional to the dosage of poly A:U administered calls for serious consideration and further experimental work as to the utilitarian value of polyribonucleotides as agents capable of broadly stimulating protein synthesis under various conditions. This is particularly pertinent since we know very little about the molecular interaction between polyribonucleotides and cell membranes or the intracellular fate of polyribonucleotides in different cell types. Thus far, the only work in this area has been done by Schell14,15 who has shown that double-stranded nucleotides have easier access to the cytoplasm under certain in vitro conditions. Although certain physicochemical conditions that favor the entry of several polyribonucleotide preparations have been tested, poly A:U used in our study has not been studied in detail. However, it should be pointed out that the same preparation, used under the same conditions, has repeatedly. produced an enhancement in antibody production6-11 and salivary protein synthesis.12,13 Therefore, the detrimental effect of poly A:U on 3H-phenylalanine incorporation into epiphyseal plate cells of connective tissue origin should not be construed as evidence to question the impressive data produced in the past.
The results from this study do indicate the possibility that there could be dichotomous effects of poly A:U that should be explored in detail in other systems as well, a point that deserves serious consideration particularly because of the recent trial use of the nucleotides in human patients. 16 Accordingly, it may be suggested that any future use of poly A:U as a generalized stimulant for protein synthesis will have to be looked at more closely and that the mechanism of poly A:U action on different types of cells should be better understood before a rational plan for a widespread application of the synthetic polyribonucleotides in the clinical enhancement of protein synthesis can be developed.
